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The result of oceanographic observations on board the icebreaker “Shirase” and tidal 
observations at Syowa Station, Antarctic are presented in this report. The oceanographic observations 
were carried out by the summer party of the 48th Japanese Antarctic Research Expedition (JARE-48) 
during the austral summer of 2006/2007. The tidal observations were carried out by the winter party of 
JARE-47 from February 2006 to January 2007. 
 
1. Oceanographic Observations 
The track of the icebreaker “Shirase” and the sites of oceanographic stations are shown in Fig. 1. 
Surface water samplings were carried out using a plastic bucket of 10-ℓ capacity. 
XCTD (Expendable Conductivity, Temperature and Depth profiler), XBT (Expendable Bathy- 
Thermograph), CTD (Conductivity, Temperature and Depth profiling system) and serial observations 
were made in the Southern Ocean. Three surface drifting buoys were deployed and LADCP (Lowered 
Acoustic Current Profiler) observations were made at three sites in the Antarctic Circumpolar Current 
region. These observations were carried out in the Southern Ocean from Fremantle to Antarctica and 
on the way back to Sydney, and each observation and analytical method are summarized below. 
(1) Surface water samplings 
Surface water samplings were carried out at 49 stations and the results are given in Table 1. 
(2) Monitoring of marine pollution 
Surface water sampling for monitoring of marine pollution were made at 15 stations. Items and 
method of analysis are given in the following section of (5). 
(3) XCTD and XBT observations 
XCTD and XBT observations were carried out at 104 stations (XCTD: 69 stations, XBT: 35   
stations). The results are listed in Table 2 and Table 3. The vertical profiles of water temperature and 
salinity are shown in Fig. 2 to Fig. 7. 
(4) CTD and serial observations 
CTD (Falmouth Scientific Inc. TRITON ICTD) and serial observations with Rosette sampler 
(2.5-ℓ Niskin sampler × 23) were carried out 20 stations. The result including chemical analysis of 
sampled water and measured value of temperature and salinity with CTD at each standard depth 
together with meteorological data are given in Table 4. 
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(5) Chemical analysis of sampled water 
Chemical analysis of seawater sampled with a bucket (10-ℓ) for surface observation and Niskin 
bottles (2.5-ℓ) for serial observation was made according to the following methods. The item(a) was 
calculated from conductivity using the 1987 practical salinity scales (UNESCO, 1981). The items (b) 
and (d) were carried out with the method described by Strickland and Parsons(1972).  The item (c) 
was analyzed by the winker method as modified by Carpenter (1965) for more precision. The item (e) 
was analyzed with the method in Motomizu and Korechika (1988).  The items (f) and (g) were 
analyzed with the method in Anderson (1979). The items (h), (i) and (j) were analyzed with the 
method in Hydrographic Department (2005). 
(a) Practical salinity:  Conductive salinometer (Guidline Autosal salinometer model 8400B). 
(b) pH:  Glass electrode method (Horiba digital pH meter F-24). 
(c) Dissolved oxygen: Carpenter method (Sensoren Instrument System dissolved oxygen analyzer). 
(d) Phosphate:  Molybdenum blue method (BRAN+LUEBBE model TRAACS 800 auto 
analyzer). 
(e) Silicate:  Molybdenum blue method (BRAN+LUEBBE model TRAACS 800 auto 
analyzer). 
(f) Nitrite: Molybdenum blue method (BRAN+LUEBBE model TRAACS 800 auto 
analyzer). 
(g) Nitrate:  Cadmium(Cd)-copper(Cu) reduction column, Naphthylethylenediamine 
method (BRAN+LUEBBE model TRAACS 800 auto analyzer). 
(h) Petroleum oil:  N-hexane extraction-fluorophotometric analysis. 
(i) Cadmium (Cd):  Solvent extraction-atomic absorption spectrophotometry. 
(j) Mercury (Hg):  Cold vapor atomic absorption spectrometry. 
The results of items (a) to (g) are given in Tables 1 and 4. The results of items (h) to (j) 
are given in Table 5. 
(6) Current observation with three surface drifters 
Each surface drifter comprises from a spherical buoy of 35 cm in diameter with a drogue of 1 m in 
diameter, 7 m in length and 15 m in depth (MetOcean Co. Model WOCE/SVP Drifting buoy). Signal 
transmitted from the drifter are sent to CLS (Data Processing Center in CNES) via NOAA satellites, 
and the CLS distributes drifter’s positions. The first buoy (ID No. 61025) was deployed at 45°03.0′S, 
109°59.7′E on December 6, 2006. It continued transmitting data until December 6, 2007. The second 
one (ID No. 61024) was deployed at 54°51.6′S, 110°00.7′E on December 8, 2006. It continued 
transmitting data until December 8, 2007. The third one (ID No. 61023) was deployed at 63°29.8′S, 
110°44.3′E on March 6, 2007. It continued transmitting data until March 6, 2008. The trajectories are 
shown in Fig. 8.  
(7) Current observation with LADCP 
LADCP (RD Instruments Co. 300KHz WH-ADCP) observations were carried out at 14 stations 
and the results are given in Fig. 9. The current data observed at St.14–St.15 were excepted, because the 
compass mounted on LADCP has large error of direction with an accuracy of about 5 degrees or more 
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where horizontal magnetic intensity is below 3,000 nT (Kikuchi et al. 2004). 
 
2. Tidal observations at Syowa Station 
Tidal observations have been continued at Syowa Station since 1965. The tide gauge 
(QWP-8-303D, Meisei Denki Co.) was installed on the sea bottom, about 15 m water depth, 
Nisino-ura Cove, East Ongle Island by the JARE-36 member on February 2, 1995, and has been 
continuing observation. The result obtained from February 2006 to January 2007 are described in this 
report. The methodology of tidal observations is followed Odamaki et al. (1991). In this system, the 
relative water pressure compensated for atmospheric pressure is measured with a quartz oscillator. The 
range of this system is 0–50 m and its precision is 0.01 m. The data sampled once per 2 s are averaged 
over 30 s on hard disk of recording PC. The gauge was maintained by a member of the winter party of 
JARE-47, through the year. Hourly sea level was recorded on the hour. Daily and monthly mean sea 
levels were calculated from the hourly data. The results are given in Table 6. The least squares method 
was employed to the harmonic analysis for one year. The harmonic constants, characteristics of the 
tide and other details are given in Table 7. 
On the zero level of the tide gauge:    Every summer, the zero level of the tide gauge has been 
routinely checked. And, since February 1, 2001, the level 
of 500 cm below the bench mark No. 1040 was adopted 
as the reference of the tide levels. 
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